PARP inhibition prevents oxidative injury of bladder induced by acute urinary retention and subsequent emptying.
It has been demonstrated that increases in poly(ADP-ribose) polymerase (PARP) activity causes damage to several organs under ischemia/reperfusion (I/R) conditions. The aims of this study were to investigate whether inhibition of PARP could suppress apoptosis in the bladder following acute urinary retention (AUR) and subsequent bladder emptying. Twelve-week-old male Sprague Dawley rats were divided into a control group, saline treated group, and 3-aminobenzamide (3-AB, a specific PARP inhibitor)-treated group. Sixty minutes after the administration of saline and 3-AB, the saline and 3-AB-treated groups had 60 min of over-distension and followed by 2 h of drainage. The degree of bladder apoptosis, levels of malondialdehyde (MDA), ATP and nicotinamide adenine dinucleotide (NAD+); expression of poly(ADP-ribose) (PAR), phosphorylation of protein kinase B (Akt); and levels of Bcl-2, Bax, and caspase 3 activity in the bladder were determined. Molecular and histological analyses showed that bladder apoptosis was associated with increases in the amount of PAR and decreases in ATP and NAD+ levels in the saline treated group. In addition, phosphorylated Akt and Bcl-2/Bax ratio were significantly decreased. The activity of caspase 3 was significantly increased in the saline treated group. Inhibition of PARP significantly increased the levels of ATP and NAD+, phosphorylation of Akt, and Bcl-2/Bax ratio, and significantly reduced the activation of caspase 3. As a result, apoptosis in the bladder was attenuated. These results indicate that PARP activation may be involved in apoptosis in the bladder induced by AUR and subsequent emptying via energy depletion and suppression of Akt activity.